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details, are essentially the same in character. For example, the
action currents recorded from the optic nerve, from a motor
nerve, or from a cutaneous sensory nerve, show no characteristic
differences which might reasonably be considered as a basis for
the several qualities of sensation. The center in the brain in
which the impulses arrive is the determining factor. Impulses
reaching one part of the cerebral cortex cause a visual sensa-
tion but, if these same impulses could be directed to the audi-
tory center of the brain they would, according to this view, give
rise to a sensation of sound. Or again, if it were possible to
stimulate the receptors of the eye by a sound, and those of the
ear by a light, the sensation to which such stimulation gave rise
would still be one of light or of sound, respectively. For ex-
ample, though the rods and cones of the retina are the recep-
tors for sight, and are so specialized that light rays constitute
the most effective, indeed the only really adequate, stimulus, we
know from our own experience that they, or the optic nerve
fibers, can be excited by mechanical means, as by a blow or firm
pressure upon the eyeball, when a flash or a ring of light is seen.
Chemical changes in nerve. Until some years ago attempts
had failed to demonstrate any increase in oxygen consumption
or of carbon dioxide production by nerve during its activity.
Nor could any rise in temperature of the nerve be demonstrated
during the passage of the impulse. It was, therefore, thought
that the conduction of the nerve impulse was a purely physical
process. By the application within recent years of more re-
fined methods of investigation it has been shown quite con-
clusively, however, that conduction in nerve is essentially chem-
ical in nature. A resting nerve produces a small quantity of
heat (70 X io~6 calories per gram of nerve per second) which
is increased by over 50 per cent during activity. The resting
nerve also consumes oxygen and produces carbon dioxide, the
gaseous exchanges undergoing a definite increase when the
nerve is stimulated.
Carbohydrate is not, apparently, the fuel from which the-
energy for the conduction of the impulse is derived.   During
stimulation no reduction in the glycogen content of the nerve